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Neutral atoms provide an excellent resource for quantum information processing, combining the long atomic coherence times of the hyperfine ground-states with the strong dipole-dipole interactions 
of highly excited Rydberg states for generating deterministic entanglement between qubits separated by < 10 µm [1]. Scalable long-range interactions can be obtained by coupling the atomic array to 
a superconducting microwave cavity enabling hybrid quantum information processing where the cavity-mediated entanglement allows atoms to be coupled over cm length scales.  
We present the first steps towards such an experiment incorporating high fidelity readout using an sCMOS camera [2] and the ability to drive fast, optically addressable rotations of the hyperfine-
encoded qubits to the Rydberg state. Using our sub-kHz cavity-stabilised laser system [3] we demonstrate coherent control of single Rydberg atoms, performing Ramsey spectroscopy to determine 
coherence time and to generate entanglement between a pair of atoms separated by 6 µm. Combining this excitation scheme with our ground-state Raman lasers we show progress towards the 
implementation of a mesoscopic Rydberg gate based on electromagnetically induced transparency (EIT) offering robust entanglement of multi-atom ensembles [4]. 
Entanglement protocol is robust to thermal 
excitations enabling operation at 4 K [7].
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Introduction
Hybrid Quantum Systems
Hybrid quantum computation exploits the unique strengths of 
disparate quantum technologies, enabling realisation of a 
scalable quantum device capable of both fast gates and long 
coherence times.
Key Applications 
      
¥ Enhanced security via quantum cryptography 
¥ Distributed quantum computing 
¥ Optical to microwave conversion (Quantum radar [8])
Hybrid Quantum Networking
Ensemble Qubit Gates
Two-Atom Entanglement
Entanglement observed for two atoms at 6 µm separation - see      -enhancement in excitation to 
singly excited state and suppression of                .
Quantum networks require hardware to generate entangled photons incorporating quantum 
memory and integrated processing analogous to Òquantum routerÓ.
Experiment Setup
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τ
0
2
> 40 µs
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Atomic qubits have long lifetimes and efficient coupling to optical photons, long coherence 
times, but slow (MHz) entangling gates via strong Rydberg dipole-dipole interactions [1]. 
Superconducting qubits coupled via microwave resonators 
are promising candidates for hybrid systems with both fast 
gates (GHz) and a scalable architecture but have relatively 
short coherence times [5]. 
Exploit Rydberg electric dipole moment to 
strongly couple atoms to superconducting 
microwave circuit [6]. Cavity mediated 
entanglement provides a scalable long-
range interaction [6,7].
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➡  Strong atom-photon coupling without cavity 
➡  Cooperative, directional photon emission 
➡  Efficient coupling to single mode fiber 
➡  Ensemble qubits robust to atom loss
Dipole Blockade Ensemble Qubits
Strong dipole-dipole interactions prevent 
excitation of more than a single Rydberg state 
for                            [1].
Exploit blockade to create ensemble qubits - 
qubit encoded in a shared collective excitation.
R < Rb ∼ 10 µm
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Ω
<latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit>
V (R) = −C6/R
6
∝ n11
<latexit sha1_base64="m7V9b9Ok2mOtpSP8K8FVjNVuNXI=">AAACBHicbVDLSgMxFM3UV62vUZfdDBahLqwzIlUEod CNy1rsA9rpkEkzbWgmGZKMUIYu3Pgrblwo4taPcOffmLaz0NYDgcM593Jzjh9RIpVtfxuZldW19Y3sZm5re2d3z9w/aEoeC4QbiFMu2j6UmBKGG4ooituRwDD0KW75o+rUbz1gIQln92ocYTeEA0YCgqDSkmfmm8X6yc1p1Suf1XvlbiR4pLjFeonjT DyzYJfsGaxl4qSkAFLUPPOr2+coDjFTiEIpO44dKTeBQhFE8STXjSWOIBrBAe5oymCIpZvMQkysY630rYAL/ZiyZurvjQSGUo5DX0+GUA3lojcV//M6sQqu3ISwKFaYofmhIKaWzjltxOoTgZGiY00gEkT/1UJDKCBSurecLsFZjLxMmuclxy45dxeF ynVaRxbkwREoAgdcggq4BTXQAAg8gmfwCt6MJ+PFeDc+5qMZI905BH9gfP4A0wKWRw==</latexit><latexit sha1_base64="m7V9b9Ok2mOtpSP8K8FVjNVuNXI=">AAACBHicbVDLSgMxFM3UV62vUZfdDBahLqwzIlUEod CNy1rsA9rpkEkzbWgmGZKMUIYu3Pgrblwo4taPcOffmLaz0NYDgcM593Jzjh9RIpVtfxuZldW19Y3sZm5re2d3z9w/aEoeC4QbiFMu2j6UmBKGG4ooituRwDD0KW75o+rUbz1gIQln92ocYTeEA0YCgqDSkmfmm8X6yc1p1Suf1XvlbiR4pLjFeonjT DyzYJfsGaxl4qSkAFLUPPOr2+coDjFTiEIpO44dKTeBQhFE8STXjSWOIBrBAe5oymCIpZvMQkysY630rYAL/ZiyZurvjQSGUo5DX0+GUA3lojcV//M6sQqu3ISwKFaYofmhIKaWzjltxOoTgZGiY00gEkT/1UJDKCBSurecLsFZjLxMmuclxy45dxeF ynVaRxbkwREoAgdcggq4BTXQAAg8gmfwCt6MJ+PFeDc+5qMZI905BH9gfP4A0wKWRw==</latexit><latexit sha1_base64="m7V9b9Ok2mOtpSP8K8FVjNVuNXI=">AAACBHicbVDLSgMxFM3UV62vUZfdDBahLqwzIlUEod CNy1rsA9rpkEkzbWgmGZKMUIYu3Pgrblwo4taPcOffmLaz0NYDgcM593Jzjh9RIpVtfxuZldW19Y3sZm5re2d3z9w/aEoeC4QbiFMu2j6UmBKGG4ooituRwDD0KW75o+rUbz1gIQln92ocYTeEA0YCgqDSkmfmm8X6yc1p1Suf1XvlbiR4pLjFeonjT DyzYJfsGaxl4qSkAFLUPPOr2+coDjFTiEIpO44dKTeBQhFE8STXjSWOIBrBAe5oymCIpZvMQkysY630rYAL/ZiyZurvjQSGUo5DX0+GUA3lojcV//M6sQqu3ISwKFaYofmhIKaWzjltxOoTgZGiY00gEkT/1UJDKCBSurecLsFZjLxMmuclxy45dxeF ynVaRxbkwREoAgdcggq4BTXQAAg8gmfwCt6MJ+PFeDc+5qMZI905BH9gfP4A0wKWRw==</latexit><latexit sha1_base64="m7V9b9Ok2mOtpSP8K8FVjNVuNXI=">AAACBHicbVDLSgMxFM3UV62vUZfdDBahLqwzIlUEod CNy1rsA9rpkEkzbWgmGZKMUIYu3Pgrblwo4taPcOffmLaz0NYDgcM593Jzjh9RIpVtfxuZldW19Y3sZm5re2d3z9w/aEoeC4QbiFMu2j6UmBKGG4ooituRwDD0KW75o+rUbz1gIQln92ocYTeEA0YCgqDSkmfmm8X6yc1p1Suf1XvlbiR4pLjFeonjT DyzYJfsGaxl4qSkAFLUPPOr2+coDjFTiEIpO44dKTeBQhFE8STXjSWOIBrBAe5oymCIpZvMQkysY630rYAL/ZiyZurvjQSGUo5DX0+GUA3lojcV//M6sQqu3ISwKFaYofmhIKaWzjltxOoTgZGiY00gEkT/1UJDKCBSurecLsFZjLxMmuclxy45dxeF ynVaRxbkwREoAgdcggq4BTXQAAg8gmfwCt6MJ+PFeDc+5qMZI905BH9gfP4A0wKWRw==</latexit>
|ψi = 1p
N
X
i
e−ik·r|ri
i
<latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit><latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit><latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit><latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit>
√
N
<latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit><latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit><latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit><latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit> Enhancement
Mesoscopic gate protocol
Collective enhancement leads to number dependent pulse durations leading to low fidelity for 
atomic shot noise. Mller et al. provide alternative EIT gate protocol for ensemble qubits [4].
Control atom Target Ensemble
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a) For control atom in state   the ensemble 
adiabatically follows dark state 
b) For control atom in    blockade detunes EIT 
condition enabling Raman transfer 
Implements high fidelity C-NOTN gate
|1i
<latexit sha1_base64="1LtkMMNLkILCU32RKGGkxw9IaRg=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNnWKy0h+uDatFbwpOI/RJs/YmqwvK9WOeSlCWR8yYU2eY2HHOtBU8gmLJTQ0kjE9ZCKcoKibBjPOq3oIOUOPTINb4KUsr7XUiZ9KYTHroKZk9M11bqZxpO2cmQxBtri8wpQXdrsQGH8a5UElqQfG6kCCNqI1peTjUFxq4jTIUGNcCe6H8jGnGMVA7kydbPeZlLdoEpq31TdlgsTQYQYAXRHlqbCyxYSmZ8jGigvNmk7tSF6fOOEehjCXzvlMUBa3XgNZKas5ibXlqu6hXsa4nZ+B3wEIUZYRcXGarmC84KUIxn VHR9k999H9dEn6b2I/RgdYX64sgAI3TIVjUxv0aT8pRYVFxhR+IUFVsY7olhqdZc1YRU2EEtO9QF8fcVgUNKNrpBr2gP2mbw2lvuNK5onQVoOHQjswF/djhdmVSFb0rIWSTsvXkf+uDPR17QPeZJ+gnDd9THKysTY9qeASRnQ2PwKZKqLCblHeS8ktuK07xdVDh7Xl5J+8MfnbqHajIHYb7CVzd0fYFFxZ/3QPLbFk2ZxlWYKFD62u0vqL3M98DHd5BQz2N0JotwBfK6b5HN4WjN2vOcM35+q6/ud68VYvkBXlJXhGHvCeb5DPZI4eEkyn5RX6TP73l3tveem+jdp2fa5jnpLV62/8AURnTfw==</latexit><latexit sha1_base64="1LtkMMNLkILCU32RKGGkxw9IaRg=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNnWKy0h+uDatFbwpOI/RJs/YmqwvK9WOeSlCWR8yYU2eY2HHOtBU8gmLJTQ0kjE9ZCKcoKibBjPOq3oIOUOPTINb4KUsr7XUiZ9KYTHroKZk9M11bqZxpO2cmQxBtri8wpQXdrsQGH8a5UElqQfG6kCCNqI1peTjUFxq4jTIUGNcCe6H8jGnGMVA7kydbPeZlLdoEpq31TdlgsTQYQYAXRHlqbCyxYSmZ8jGigvNmk7tSF6fOOEehjCXzvlMUBa3XgNZKas5ibXlqu6hXsa4nZ+B3wEIUZYRcXGarmC84KUIxn VHR9k999H9dEn6b2I/RgdYX64sgAI3TIVjUxv0aT8pRYVFxhR+IUFVsY7olhqdZc1YRU2EEtO9QF8fcVgUNKNrpBr2gP2mbw2lvuNK5onQVoOHQjswF/djhdmVSFb0rIWSTsvXkf+uDPR17QPeZJ+gnDd9THKysTY9qeASRnQ2PwKZKqLCblHeS8ktuK07xdVDh7Xl5J+8MfnbqHajIHYb7CVzd0fYFFxZ/3QPLbFk2ZxlWYKFD62u0vqL3M98DHd5BQz2N0JotwBfK6b5HN4WjN2vOcM35+q6/ud68VYvkBXlJXhGHvCeb5DPZI4eEkyn5RX6TP73l3tveem+jdp2fa5jnpLV62/8AURnTfw==</latexit><latexit sha1_base64="1LtkMMNLkILCU32RKGGkxw9IaRg=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNnWKy0h+uDatFbwpOI/RJs/YmqwvK9WOeSlCWR8yYU2eY2HHOtBU8gmLJTQ0kjE9ZCKcoKibBjPOq3oIOUOPTINb4KUsr7XUiZ9KYTHroKZk9M11bqZxpO2cmQxBtri8wpQXdrsQGH8a5UElqQfG6kCCNqI1peTjUFxq4jTIUGNcCe6H8jGnGMVA7kydbPeZlLdoEpq31TdlgsTQYQYAXRHlqbCyxYSmZ8jGigvNmk7tSF6fOOEehjCXzvlMUBa3XgNZKas5ibXlqu6hXsa4nZ+B3wEIUZYRcXGarmC84KUIxn VHR9k999H9dEn6b2I/RgdYX64sgAI3TIVjUxv0aT8pRYVFxhR+IUFVsY7olhqdZc1YRU2EEtO9QF8fcVgUNKNrpBr2gP2mbw2lvuNK5onQVoOHQjswF/djhdmVSFb0rIWSTsvXkf+uDPR17QPeZJ+gnDd9THKysTY9qeASRnQ2PwKZKqLCblHeS8ktuK07xdVDh7Xl5J+8MfnbqHajIHYb7CVzd0fYFFxZ/3QPLbFk2ZxlWYKFD62u0vqL3M98DHd5BQz2N0JotwBfK6b5HN4WjN2vOcM35+q6/ud68VYvkBXlJXhGHvCeb5DPZI4eEkyn5RX6TP73l3tveem+jdp2fa5jnpLV62/8AURnTfw==</latexit><latexit sha1_base64="1LtkMMNLkILCU32RKGGkxw9IaRg=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNnWKy0h+uDatFbwpOI/RJs/YmqwvK9WOeSlCWR8yYU2eY2HHOtBU8gmLJTQ0kjE9ZCKcoKibBjPOq3oIOUOPTINb4KUsr7XUiZ9KYTHroKZk9M11bqZxpO2cmQxBtri8wpQXdrsQGH8a5UElqQfG6kCCNqI1peTjUFxq4jTIUGNcCe6H8jGnGMVA7kydbPeZlLdoEpq31TdlgsTQYQYAXRHlqbCyxYSmZ8jGigvNmk7tSF6fOOEehjCXzvlMUBa3XgNZKas5ibXlqu6hXsa4nZ+B3wEIUZYRcXGarmC84KUIxn VHR9k999H9dEn6b2I/RgdYX64sgAI3TIVjUxv0aT8pRYVFxhR+IUFVsY7olhqdZc1YRU2EEtO9QF8fcVgUNKNrpBr2gP2mbw2lvuNK5onQVoOHQjswF/djhdmVSFb0rIWSTsvXkf+uDPR17QPeZJ+gnDd9THKysTY9qeASRnQ2PwKZKqLCblHeS8ktuK07xdVDh7Xl5J+8MfnbqHajIHYb7CVzd0fYFFxZ/3QPLbFk2ZxlWYKFD62u0vqL3M98DHd5BQz2N0JotwBfK6b5HN4WjN2vOcM35+q6/ud68VYvkBXlJXhGHvCeb5DPZI4eEkyn5RX6TP73l3tveem+jdp2fa5jnpLV62/8AURnTfw==</latexit>
|0i
<latexit sha1_base64="HCWqF4vWaIATYsgoqu2CFlO+Wrs=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNh8VkpT9cG1aL3hScRuiTZu1NVheU68c8laAsj5gxp84wseOcaSt4BMWSmxpIGJ+yEE5RVEyCGedVvQUdoManQazxU5ZW2utEzqQxmfTQUzJ7Zrq2UjnTds5MhiDaXF9gSgu6XYkNPoxzoZLUguJ1IUEaURvT8nCoLzRwG2UoMK4F9kL5GdOMY6B2Jk+2eszLWrQJTFvrm7LBYmkwggAviPLU2Fhiw1Iy5WNEBefNJnelLk6dcY5CGUvmfacoClqvAa2V1JzF2vLUdlGvYl1PzsDvgIUoygi5uMxWMV9wUoRiO qOi7Z/66P+6JPw2sR+jA60v1hdBABqnQ7Cojfs1npSjwqLiCj8QoarYxnRLDE+z5qwipsIIaN+hLo65rQoaULTTDXpBf9I2h9PecKVzRekqQMOhHZkL+rHD7cqkKnpXQsgmZevJ/9YHezr2gO4zT9BPGr6nOFhZmx7V8AgiOxsegU2VUGE3Ke8k5ZfcVpzi66DC2/PyTt4Z/OzUO1CROwz3E7i6o+0LLiz+ugeW2bJszjKswEKH1tdofUXvZ74HOryDhnoaoTVbgC+U032PbgpHb9ac4Zrz9V1/c715qxbJC/KSvCIOeU82yWeyRw4JJ1Pyi/wmf3rLvbe99d5G7To/1zDPSWv1tv8BS/fTfg==</latexit><latexit sha1_base64="HCWqF4vWaIATYsgoqu2CFlO+Wrs=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNh8VkpT9cG1aL3hScRuiTZu1NVheU68c8laAsj5gxp84wseOcaSt4BMWSmxpIGJ+yEE5RVEyCGedVvQUdoManQazxU5ZW2utEzqQxmfTQUzJ7Zrq2UjnTds5MhiDaXF9gSgu6XYkNPoxzoZLUguJ1IUEaURvT8nCoLzRwG2UoMK4F9kL5GdOMY6B2Jk+2eszLWrQJTFvrm7LBYmkwggAviPLU2Fhiw1Iy5WNEBefNJnelLk6dcY5CGUvmfacoClqvAa2V1JzF2vLUdlGvYl1PzsDvgIUoygi5uMxWMV9wUoRiO qOi7Z/66P+6JPw2sR+jA60v1hdBABqnQ7Cojfs1npSjwqLiCj8QoarYxnRLDE+z5qwipsIIaN+hLo65rQoaULTTDXpBf9I2h9PecKVzRekqQMOhHZkL+rHD7cqkKnpXQsgmZevJ/9YHezr2gO4zT9BPGr6nOFhZmx7V8AgiOxsegU2VUGE3Ke8k5ZfcVpzi66DC2/PyTt4Z/OzUO1CROwz3E7i6o+0LLiz+ugeW2bJszjKswEKH1tdofUXvZ74HOryDhnoaoTVbgC+U032PbgpHb9ac4Zrz9V1/c715qxbJC/KSvCIOeU82yWeyRw4JJ1Pyi/wmf3rLvbe99d5G7To/1zDPSWv1tv8BS/fTfg==</latexit><latexit sha1_base64="HCWqF4vWaIATYsgoqu2CFlO+Wrs=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNh8VkpT9cG1aL3hScRuiTZu1NVheU68c8laAsj5gxp84wseOcaSt4BMWSmxpIGJ+yEE5RVEyCGedVvQUdoManQazxU5ZW2utEzqQxmfTQUzJ7Zrq2UjnTds5MhiDaXF9gSgu6XYkNPoxzoZLUguJ1IUEaURvT8nCoLzRwG2UoMK4F9kL5GdOMY6B2Jk+2eszLWrQJTFvrm7LBYmkwggAviPLU2Fhiw1Iy5WNEBefNJnelLk6dcY5CGUvmfacoClqvAa2V1JzF2vLUdlGvYl1PzsDvgIUoygi5uMxWMV9wUoRiO qOi7Z/66P+6JPw2sR+jA60v1hdBABqnQ7Cojfs1npSjwqLiCj8QoarYxnRLDE+z5qwipsIIaN+hLo65rQoaULTTDXpBf9I2h9PecKVzRekqQMOhHZkL+rHD7cqkKnpXQsgmZevJ/9YHezr2gO4zT9BPGr6nOFhZmx7V8AgiOxsegU2VUGE3Ke8k5ZfcVpzi66DC2/PyTt4Z/OzUO1CROwz3E7i6o+0LLiz+ugeW2bJszjKswEKH1tdofUXvZ74HOryDhnoaoTVbgC+U032PbgpHb9ac4Zrz9V1/c715qxbJC/KSvCIOeU82yWeyRw4JJ1Pyi/wmf3rLvbe99d5G7To/1zDPSWv1tv8BS/fTfg==</latexit><latexit sha1_base64="HCWqF4vWaIATYsgoqu2CFlO+Wrs=">AAAFi3ichZTdT9RAEMAX5BRRFPTRl42XS3ww5KomGkIMCYfoEwjykdDLZbudls11t3V3KzS1f4Sv+pf53zj9EGi5wCZNZmfmNx+70/WSSBg7HP6dm7+30Lv/YPHh0qPHy0+erqw +OzJxqjkc8jiK9YnHDERCwaEVNoKTRAOTXgTH3nSrtB//AG1ErL7ZLIGxZKESgeDMourYnYLNh8VkpT9cG1aL3hScRuiTZu1NVheU68c8laAsj5gxp84wseOcaSt4BMWSmxpIGJ+yEE5RVEyCGedVvQUdoManQazxU5ZW2utEzqQxmfTQUzJ7Zrq2UjnTds5MhiDaXF9gSgu6XYkNPoxzoZLUguJ1IUEaURvT8nCoLzRwG2UoMK4F9kL5GdOMY6B2Jk+2eszLWrQJTFvrm7LBYmkwggAviPLU2Fhiw1Iy5WNEBefNJnelLk6dcY5CGUvmfacoClqvAa2V1JzF2vLUdlGvYl1PzsDvgIUoygi5uMxWMV9wUoRiO qOi7Z/66P+6JPw2sR+jA60v1hdBABqnQ7Cojfs1npSjwqLiCj8QoarYxnRLDE+z5qwipsIIaN+hLo65rQoaULTTDXpBf9I2h9PecKVzRekqQMOhHZkL+rHD7cqkKnpXQsgmZevJ/9YHezr2gO4zT9BPGr6nOFhZmx7V8AgiOxsegU2VUGE3Ke8k5ZfcVpzi66DC2/PyTt4Z/OzUO1CROwz3E7i6o+0LLiz+ugeW2bJszjKswEKH1tdofUXvZ74HOryDhnoaoTVbgC+U032PbgpHb9ac4Zrz9V1/c715qxbJC/KSvCIOeU82yWeyRw4JJ1Pyi/wmf3rLvbe99d5G7To/1zDPSWv1tv8BS/fTfg==</latexit>
|0i
c
|Ai
t
! |0i
c
|Ai
t
<latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+ WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51VtABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2Kd T05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowOtD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9 Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+ WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51VtABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2Kd T05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowOtD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9 Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+ WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51VtABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2Kd T05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowOtD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9 Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+ WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51VtABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2Kd T05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowOtD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9 Ia/Xif8ud5Yg=</latexit>
|1i
c
|Ai
t
! |1i
c
|Bi
t
<latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdmijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oP llYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rzor6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iX sW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInRgdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2iopxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9c wj0hr9eJ/2zjliw==</latexit><latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdmijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oP llYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rzor6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iX sW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInRgdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2iopxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9c wj0hr9eJ/2zjliw==</latexit><latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdmijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oP llYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rzor6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iX sW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInRgdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2iopxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9c wj0hr9eJ/2zjliw==</latexit><latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdmijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oP llYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rzor6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iX sW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInRgdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2iopxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9c wj0hr9eJ/2zjliw==</latexit>
Ωp
<latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit><latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit><latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit><latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit>
Ωp
<latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit><latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit><latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit><latexit sha1_base64="t2mxikUa5DqA50iE2UtQiHmKFVU=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZEtINP ESElbQJxDkkrAbMp2elgkz0zozFZraP+Gr/jH/jacXgZYNTNLkzDnnO5fOmfETKawbDv/OzN6b691/MP9w4dHjJ4tPl5afHdg4NRz2eSxjc+QzC1Jo2HfCSThKDDDlSzj0zzZK++EPMFbE+pvLEpgoFmkRCs4cqo7G2woidpKcLPWHK8Nq0ZuC1wh90 qydk+U5PQ5inirQjktm7bE3TNwkZ8YJLqFYGKcWEsbPWATHKGqmwE7yquCCDlAT0DA2+GlHK+11ImfK2kz56KmYO7VdW6mcajtnNkMQbeNAYEoHpl2JC99OcqGT1IHmdSFhKqmLafl3aCAMcCczFBg3Anuh/JQZxjFQO5OvWj3mZS3GhratDWzZYLEw GEGIJ0R5al2ssGGlmA4woobzZpOPlSmOvUmOQhlL5X2vKAparwGtldSexsbx1HVRv2LHvpqC3wELUZQRcnGZrWK+4KgIzUxGRds/DdD/dUkEbWI3RgdaH2wgwhAMTodgso0HNZ6Uo8JkcYXviUhXbGO6JYZvWPOvJNORBNr36Bjn3FUFDSja6Xt6QX/ SNncGruFK54oyVYCGQzsyF/Rjh9tWSVV0fV3K1pP/rQ92TOwD3WW+oJsGvqc4WFmbHtXwCKSbDo/ApVroqJuUd5LyS24jTvF50NHteXkn7xR+euotqMgthvsTuDqjTxdcOLy6e465smzOMqzAQYc212hzRe9mgQ8muoOGehqhNVuAL5TXfY9uCgerK9 5wxfu61l9fbd6qefKCvCSviEfekHXymeyQfcKJJL/Ib/Knt9hb673rfahdZ2ca5jlprd7mP/oL08w=</latexit>
a) b)
Ωc
<latexit sha1_base64="j0+W3MR5xBl9IoTc/RrCMEfL4/I=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6B IJcEnZDptPTMmFmWmemQlP7J3zVP+a/8fQi0LKBSZqcOed859I5M34ihXXD4d+Z2Ttzvbv35u8vPHj4aPHx0vKTfRunhsMej2VsDn1mQQoNe044CYeJAaZ8CQf+6XppP/gBxopYf3NZAhPFIi1CwZlD1eF4S0HEjvnxUn+4MqwWvS54jdAnzdo+Xp7T4yDmqQLtuGTWHnn DxE1yZpzgEoqFcWohYfyURXCEomYK7CSvCi7oADUBDWODn3a00l4lcqaszZSPnoq5E9u1lcqptjNmMwTRNg4EpnRg2pW48M0kFzpJHWheFxKmkrqYln+HBsIAdzJDgXEjsBfKT5hhHAO1M/mq1WNe1mJsaNvawJYNFguDEYR4QpSn1sUKG1aK6QAjajhrNvlYmeLIm+Qol LFU3veKoqD1GtBaSe1JbBxPXRf1K3bsqyn4LbAQRRkhFxfZKuYLjorQzGRUtP3TAP1flkTQJnZidKD1wQYiDMHgdAgm23hQ40k5KkwWl/iuiHTFNqYbYviGNf9KMh1JoH2PjnHOXVXQgKKdvqfn9Cdtc6fgGq50rihTBWg4tCNzTj92uC2VVEXX16VsPfnf+mDbxD7QHeY LumHge4qDlbXpUQ2PQLrp8AhcqoWOukl5Jym/4NbjFJ8HHd2cl3fyTuGnp96EitxkuD+GyzP6dM6Fw6u765gry+YswwocdGhzhTaX9E4W+GCiW2iopxFaswX4Qnnd9+i6sP9qxRuueF9X+2tvm7dqnjwjz8kL4pHXZI18Jttkj3AiyS/ym/zpLfZWe+96H2rX2ZmGeUpaq 7fxD7nG08c=</latexit><latexit sha1_base64="j0+W3MR5xBl9IoTc/RrCMEfL4/I=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6B IJcEnZDptPTMmFmWmemQlP7J3zVP+a/8fQi0LKBSZqcOed859I5M34ihXXD4d+Z2Ttzvbv35u8vPHj4aPHx0vKTfRunhsMej2VsDn1mQQoNe044CYeJAaZ8CQf+6XppP/gBxopYf3NZAhPFIi1CwZlD1eF4S0HEjvnxUn+4MqwWvS54jdAnzdo+Xp7T4yDmqQLtuGTWHnn DxE1yZpzgEoqFcWohYfyURXCEomYK7CSvCi7oADUBDWODn3a00l4lcqaszZSPnoq5E9u1lcqptjNmMwTRNg4EpnRg2pW48M0kFzpJHWheFxKmkrqYln+HBsIAdzJDgXEjsBfKT5hhHAO1M/mq1WNe1mJsaNvawJYNFguDEYR4QpSn1sUKG1aK6QAjajhrNvlYmeLIm+Qol LFU3veKoqD1GtBaSe1JbBxPXRf1K3bsqyn4LbAQRRkhFxfZKuYLjorQzGRUtP3TAP1flkTQJnZidKD1wQYiDMHgdAgm23hQ40k5KkwWl/iuiHTFNqYbYviGNf9KMh1JoH2PjnHOXVXQgKKdvqfn9Cdtc6fgGq50rihTBWg4tCNzTj92uC2VVEXX16VsPfnf+mDbxD7QHeY LumHge4qDlbXpUQ2PQLrp8AhcqoWOukl5Jym/4NbjFJ8HHd2cl3fyTuGnp96EitxkuD+GyzP6dM6Fw6u765gry+YswwocdGhzhTaX9E4W+GCiW2iopxFaswX4Qnnd9+i6sP9qxRuueF9X+2tvm7dqnjwjz8kL4pHXZI18Jttkj3AiyS/ym/zpLfZWe+96H2rX2ZmGeUpaq 7fxD7nG08c=</latexit><latexit sha1_base64="j0+W3MR5xBl9IoTc/RrCMEfL4/I=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6B IJcEnZDptPTMmFmWmemQlP7J3zVP+a/8fQi0LKBSZqcOed859I5M34ihXXD4d+Z2Ttzvbv35u8vPHj4aPHx0vKTfRunhsMej2VsDn1mQQoNe044CYeJAaZ8CQf+6XppP/gBxopYf3NZAhPFIi1CwZlD1eF4S0HEjvnxUn+4MqwWvS54jdAnzdo+Xp7T4yDmqQLtuGTWHnn DxE1yZpzgEoqFcWohYfyURXCEomYK7CSvCi7oADUBDWODn3a00l4lcqaszZSPnoq5E9u1lcqptjNmMwTRNg4EpnRg2pW48M0kFzpJHWheFxKmkrqYln+HBsIAdzJDgXEjsBfKT5hhHAO1M/mq1WNe1mJsaNvawJYNFguDEYR4QpSn1sUKG1aK6QAjajhrNvlYmeLIm+Qol LFU3veKoqD1GtBaSe1JbBxPXRf1K3bsqyn4LbAQRRkhFxfZKuYLjorQzGRUtP3TAP1flkTQJnZidKD1wQYiDMHgdAgm23hQ40k5KkwWl/iuiHTFNqYbYviGNf9KMh1JoH2PjnHOXVXQgKKdvqfn9Cdtc6fgGq50rihTBWg4tCNzTj92uC2VVEXX16VsPfnf+mDbxD7QHeY LumHge4qDlbXpUQ2PQLrp8AhcqoWOukl5Jym/4NbjFJ8HHd2cl3fyTuGnp96EitxkuD+GyzP6dM6Fw6u765gry+YswwocdGhzhTaX9E4W+GCiW2iopxFaswX4Qnnd9+i6sP9qxRuueF9X+2tvm7dqnjwjz8kL4pHXZI18Jttkj3AiyS/ym/zpLfZWe+96H2rX2ZmGeUpaq 7fxD7nG08c=</latexit><latexit sha1_base64="j0+W3MR5xBl9IoTc/RrCMEfL4/I=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6B IJcEnZDptPTMmFmWmemQlP7J3zVP+a/8fQi0LKBSZqcOed859I5M34ihXXD4d+Z2Ttzvbv35u8vPHj4aPHx0vKTfRunhsMej2VsDn1mQQoNe044CYeJAaZ8CQf+6XppP/gBxopYf3NZAhPFIi1CwZlD1eF4S0HEjvnxUn+4MqwWvS54jdAnzdo+Xp7T4yDmqQLtuGTWHnn DxE1yZpzgEoqFcWohYfyURXCEomYK7CSvCi7oADUBDWODn3a00l4lcqaszZSPnoq5E9u1lcqptjNmMwTRNg4EpnRg2pW48M0kFzpJHWheFxKmkrqYln+HBsIAdzJDgXEjsBfKT5hhHAO1M/mq1WNe1mJsaNvawJYNFguDEYR4QpSn1sUKG1aK6QAjajhrNvlYmeLIm+Qol LFU3veKoqD1GtBaSe1JbBxPXRf1K3bsqyn4LbAQRRkhFxfZKuYLjorQzGRUtP3TAP1flkTQJnZidKD1wQYiDMHgdAgm23hQ40k5KkwWl/iuiHTFNqYbYviGNf9KMh1JoH2PjnHOXVXQgKKdvqfn9Cdtc6fgGq50rihTBWg4tCNzTj92uC2VVEXX16VsPfnf+mDbxD7QHeY LumHge4qDlbXpUQ2PQLrp8AhcqoWOukl5Jym/4NbjFJ8HHd2cl3fyTuGnp96EitxkuD+GyzP6dM6Fw6u765gry+YswwocdGhzhTaX9E4W+GCiW2iopxFaswX4Qnnd9+i6sP9qxRuueF9X+2tvm7dqnjwjz8kL4pHXZI18Jttkj3AiyS/ym/zpLfZWe+96H2rX2ZmGeUpaq 7fxD7nG08c=</latexit>
Rydberg ExcitationGround-state rotations
ITO coated 
High NA 
lenses
Electrode
Transport ODT
Microscopic 
Tweezer traps 
(~ 1.8 µm)
Cs atoms cooled in MOT before being optically transported 30 
cm to UHV science cell where they trapped in microscopic 
tweezer traps separated by 6 µm.
Single Atom Trapping
Single qubit operations performed using two-photon 
transitions detuned                              from resonance.         
Two-photon excitation to Rydberg via D2 line. Lasers 
stabilised to high-finesse ULE cavity with relative 
linewidth < 200 Hz and <1 Hz/s drift rate [3].
Atoms detected using sCMOS camera to achieve high fidelity 
readout (error               ) with 1 µm spatial resolution [2]. 
Achieve ~90% clock-state preparation at a temperature of ~10 
µK following adiabatic ramping of trap depth to 300 µK.
ε < 10
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Achieve ~MHz two-photon Rabi frequency - measure single 
atom coherence via Ramsey fringes - obtain                        .
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Beams focused to 4.6 µm (852 nm) and 18 µm (509 
nm) in counter-propagating geometry, powers 570 
nW and 90 mW respectively,                               . ∆/2pi = +891 MHz
<latexit sha1_base64="z4/S+Hh473II87nCfeWjA+r1lk4=">AAAFo3ichZTra9UwFMCzuatzvjb9KELwckFQ5u0QnKIy2HQTkc27J6yXS5qedmFJWpPUrdb6xb/Gr/rX+N+YPvZod9kChdNzzu88kpN4MWfa9Pv/JiavTXWu35i+OXPr9p2792b n7u/oKFEUtmnEI7XnEQ2cSdg2zHDYixUQ4XHY9Q6XC/vuN1CaRXLLpDEMBQklCxglxqpGs4/cFeCGPF9wY/b26eIr56criDlQIvu89j0fzXb78/1y4YuCUwtdVK+N0dyUdP2IJgKkoZxove/0YzPMiDKMcshn3ERDTOghCWHfipII0MOs7CPHPavxcRAp+0mDS+15IiNC61R41rMoUrdthXKs7Yjo1ILW5vrMpjSgmpWYYHGYMRknBiStCgkSjk2Ei03DPlNADU+tQKhithdMD4gi1AZqZvJEo8es3Ewd6KbW10WD+UxvBQJ7cJgm2kTCNiwEkb6NKOGo/slcofJ9Z5hlJwfTdfI8x9Xq4UqJ9UGkDE1MG/VK1 vXEGPwKmLG8iJCx02wl89FOEJNEpZg1/RPf+j8rCL9JDCLrgKuD9VkQgLLTwQhv4n6Fx8WoEJ6f4ZsslCVbmy6J4SlS7xUnMuSAuw527fibsqAetnb8Bh/jH7jJHYKpucK5pFQZoOas3TLH+F2LWxdxWfS6gJCMitbjk9Z7GyryAA+Ix/AHBV8TO1hpk16p4PICjoVXwCSSybCdlLaS0lNuOUrsqyHDy/PSVt4x/PjUq1CSq8T+j+DsjN4fU2bs1d00xBRlU5LaCgy0aHWOVmf0IPU9UOEVNFTTCI3ZAvtCOe336KKwszDv9OedLy+6S6/rt2oaPUSP0RPkoJdoCa2hDbSNKPqFfqM/6G+n1/nUGXS2KtfJiZp 5gBqrM/wP1vXcEw==</latexit><latexit sha1_base64="z4/S+Hh473II87nCfeWjA+r1lk4=">AAAFo3ichZTra9UwFMCzuatzvjb9KELwckFQ5u0QnKIy2HQTkc27J6yXS5qedmFJWpPUrdb6xb/Gr/rX+N+YPvZod9kChdNzzu88kpN4MWfa9Pv/JiavTXWu35i+OXPr9p2792b n7u/oKFEUtmnEI7XnEQ2cSdg2zHDYixUQ4XHY9Q6XC/vuN1CaRXLLpDEMBQklCxglxqpGs4/cFeCGPF9wY/b26eIr56criDlQIvu89j0fzXb78/1y4YuCUwtdVK+N0dyUdP2IJgKkoZxove/0YzPMiDKMcshn3ERDTOghCWHfipII0MOs7CPHPavxcRAp+0mDS+15IiNC61R41rMoUrdthXKs7Yjo1ILW5vrMpjSgmpWYYHGYMRknBiStCgkSjk2Ei03DPlNADU+tQKhithdMD4gi1AZqZvJEo8es3Ewd6KbW10WD+UxvBQJ7cJgm2kTCNiwEkb6NKOGo/slcofJ9Z5hlJwfTdfI8x9Xq4UqJ9UGkDE1MG/VK1 vXEGPwKmLG8iJCx02wl89FOEJNEpZg1/RPf+j8rCL9JDCLrgKuD9VkQgLLTwQhv4n6Fx8WoEJ6f4ZsslCVbmy6J4SlS7xUnMuSAuw527fibsqAetnb8Bh/jH7jJHYKpucK5pFQZoOas3TLH+F2LWxdxWfS6gJCMitbjk9Z7GyryAA+Ix/AHBV8TO1hpk16p4PICjoVXwCSSybCdlLaS0lNuOUrsqyHDy/PSVt4x/PjUq1CSq8T+j+DsjN4fU2bs1d00xBRlU5LaCgy0aHWOVmf0IPU9UOEVNFTTCI3ZAvtCOe336KKwszDv9OedLy+6S6/rt2oaPUSP0RPkoJdoCa2hDbSNKPqFfqM/6G+n1/nUGXS2KtfJiZp 5gBqrM/wP1vXcEw==</latexit><latexit sha1_base64="z4/S+Hh473II87nCfeWjA+r1lk4=">AAAFo3ichZTra9UwFMCzuatzvjb9KELwckFQ5u0QnKIy2HQTkc27J6yXS5qedmFJWpPUrdb6xb/Gr/rX+N+YPvZod9kChdNzzu88kpN4MWfa9Pv/JiavTXWu35i+OXPr9p2792b n7u/oKFEUtmnEI7XnEQ2cSdg2zHDYixUQ4XHY9Q6XC/vuN1CaRXLLpDEMBQklCxglxqpGs4/cFeCGPF9wY/b26eIr56criDlQIvu89j0fzXb78/1y4YuCUwtdVK+N0dyUdP2IJgKkoZxove/0YzPMiDKMcshn3ERDTOghCWHfipII0MOs7CPHPavxcRAp+0mDS+15IiNC61R41rMoUrdthXKs7Yjo1ILW5vrMpjSgmpWYYHGYMRknBiStCgkSjk2Ei03DPlNADU+tQKhithdMD4gi1AZqZvJEo8es3Ewd6KbW10WD+UxvBQJ7cJgm2kTCNiwEkb6NKOGo/slcofJ9Z5hlJwfTdfI8x9Xq4UqJ9UGkDE1MG/VK1 vXEGPwKmLG8iJCx02wl89FOEJNEpZg1/RPf+j8rCL9JDCLrgKuD9VkQgLLTwQhv4n6Fx8WoEJ6f4ZsslCVbmy6J4SlS7xUnMuSAuw527fibsqAetnb8Bh/jH7jJHYKpucK5pFQZoOas3TLH+F2LWxdxWfS6gJCMitbjk9Z7GyryAA+Ix/AHBV8TO1hpk16p4PICjoVXwCSSybCdlLaS0lNuOUrsqyHDy/PSVt4x/PjUq1CSq8T+j+DsjN4fU2bs1d00xBRlU5LaCgy0aHWOVmf0IPU9UOEVNFTTCI3ZAvtCOe336KKwszDv9OedLy+6S6/rt2oaPUSP0RPkoJdoCa2hDbSNKPqFfqM/6G+n1/nUGXS2KtfJiZp 5gBqrM/wP1vXcEw==</latexit><latexit sha1_base64="z4/S+Hh473II87nCfeWjA+r1lk4=">AAAFo3ichZTra9UwFMCzuatzvjb9KELwckFQ5u0QnKIy2HQTkc27J6yXS5qedmFJWpPUrdb6xb/Gr/rX+N+YPvZod9kChdNzzu88kpN4MWfa9Pv/JiavTXWu35i+OXPr9p2792b n7u/oKFEUtmnEI7XnEQ2cSdg2zHDYixUQ4XHY9Q6XC/vuN1CaRXLLpDEMBQklCxglxqpGs4/cFeCGPF9wY/b26eIr56criDlQIvu89j0fzXb78/1y4YuCUwtdVK+N0dyUdP2IJgKkoZxove/0YzPMiDKMcshn3ERDTOghCWHfipII0MOs7CPHPavxcRAp+0mDS+15IiNC61R41rMoUrdthXKs7Yjo1ILW5vrMpjSgmpWYYHGYMRknBiStCgkSjk2Ei03DPlNADU+tQKhithdMD4gi1AZqZvJEo8es3Ewd6KbW10WD+UxvBQJ7cJgm2kTCNiwEkb6NKOGo/slcofJ9Z5hlJwfTdfI8x9Xq4UqJ9UGkDE1MG/VK1 vXEGPwKmLG8iJCx02wl89FOEJNEpZg1/RPf+j8rCL9JDCLrgKuD9VkQgLLTwQhv4n6Fx8WoEJ6f4ZsslCVbmy6J4SlS7xUnMuSAuw527fibsqAetnb8Bh/jH7jJHYKpucK5pFQZoOas3TLH+F2LWxdxWfS6gJCMitbjk9Z7GyryAA+Ix/AHBV8TO1hpk16p4PICjoVXwCSSybCdlLaS0lNuOUrsqyHDy/PSVt4x/PjUq1CSq8T+j+DsjN4fU2bs1d00xBRlU5LaCgy0aHWOVmf0IPU9UOEVNFTTCI3ZAvtCOe336KKwszDv9OedLy+6S6/rt2oaPUSP0RPkoJdoCa2hDbSNKPqFfqM/6G+n1/nUGXS2KtfJiZp 5gBqrM/wP1vXcEw==</latexit>
τ
∗
2
= 15± 3 µs
<latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit><latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit><latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit><latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit>
Prr < 5%
<latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit><latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit><latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit><latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit>
Ω/2pi = 0.69± 0.01 MHz
<latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit><latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit><latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit><latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit>
Ω/2pi = 0.97± 0.01 MHz
<latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit><latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit><latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit><latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit>
|ψi = (|rgi+ |gri)/
p
2
<latexit sha1_base64="vOaPd/u39pcfjdhcwdZ4T7bL8 eg=">AAACJHicbVDLSgMxFM3UV62vqks3wSJUhDpTBEURCm5cVrAP6JSSSdNpaCYzJneEMvRj3Pgrblz4wIUbv8V0OgutH gice8693NzjRYJrsO1PK7ewuLS8kl8trK1vbG4Vt3eaOowVZQ0ailC1PaKZ4JI1gINg7UgxEniCtbzR1dRv3TOleShvYR yxbkB8yQecEjBSr3jhGhfcSHNXEekLdllOFaz8TDia1b7K6sNjV98pSKqTXrFkV+wU+C9xMlJCGeq94pvbD2kcMAlUEK07 jh1BNyEKOBVsUnBjzSJCR8RnHUMlCZjuJumRE3xglD4ehMo8CThVf04kJNB6HHimMyAw1PPeVPzP68QwOOsmXEYxMElni waxwBDiaWK4zxWjIMaGEKq4+SumQ6IIBZNrwYTgzJ/8lzSrFceuODcnpdp5Fkce7aF9VEYOOkU1dI3qqIEoekBP6AW9Wo/ Ws/Vufcxac1Y2s4t+wfr6BgTmpZk=</latexit><latexit sha1_base64="vOaPd/u39pcfjdhcwdZ4T7bL8 eg=">AAACJHicbVDLSgMxFM3UV62vqks3wSJUhDpTBEURCm5cVrAP6JSSSdNpaCYzJneEMvRj3Pgrblz4wIUbv8V0OgutH gice8693NzjRYJrsO1PK7ewuLS8kl8trK1vbG4Vt3eaOowVZQ0ailC1PaKZ4JI1gINg7UgxEniCtbzR1dRv3TOleShvYR yxbkB8yQecEjBSr3jhGhfcSHNXEekLdllOFaz8TDia1b7K6sNjV98pSKqTXrFkV+wU+C9xMlJCGeq94pvbD2kcMAlUEK07 jh1BNyEKOBVsUnBjzSJCR8RnHUMlCZjuJumRE3xglD4ehMo8CThVf04kJNB6HHimMyAw1PPeVPzP68QwOOsmXEYxMElni waxwBDiaWK4zxWjIMaGEKq4+SumQ6IIBZNrwYTgzJ/8lzSrFceuODcnpdp5Fkce7aF9VEYOOkU1dI3qqIEoekBP6AW9Wo/ Ws/Vufcxac1Y2s4t+wfr6BgTmpZk=</latexit><latexit sha1_base64="vOaPd/u39pcfjdhcwdZ4T7bL8 eg=">AAACJHicbVDLSgMxFM3UV62vqks3wSJUhDpTBEURCm5cVrAP6JSSSdNpaCYzJneEMvRj3Pgrblz4wIUbv8V0OgutH gice8693NzjRYJrsO1PK7ewuLS8kl8trK1vbG4Vt3eaOowVZQ0ailC1PaKZ4JI1gINg7UgxEniCtbzR1dRv3TOleShvYR yxbkB8yQecEjBSr3jhGhfcSHNXEekLdllOFaz8TDia1b7K6sNjV98pSKqTXrFkV+wU+C9xMlJCGeq94pvbD2kcMAlUEK07 jh1BNyEKOBVsUnBjzSJCR8RnHUMlCZjuJumRE3xglD4ehMo8CThVf04kJNB6HHimMyAw1PPeVPzP68QwOOsmXEYxMElni waxwBDiaWK4zxWjIMaGEKq4+SumQ6IIBZNrwYTgzJ/8lzSrFceuODcnpdp5Fkce7aF9VEYOOkU1dI3qqIEoekBP6AW9Wo/ Ws/Vufcxac1Y2s4t+wfr6BgTmpZk=</latexit><latexit sha1_base64="vOaPd/u39pcfjdhcwdZ4T7bL8 eg=">AAACJHicbVDLSgMxFM3UV62vqks3wSJUhDpTBEURCm5cVrAP6JSSSdNpaCYzJneEMvRj3Pgrblz4wIUbv8V0OgutH gice8693NzjRYJrsO1PK7ewuLS8kl8trK1vbG4Vt3eaOowVZQ0ailC1PaKZ4JI1gINg7UgxEniCtbzR1dRv3TOleShvYR yxbkB8yQecEjBSr3jhGhfcSHNXEekLdllOFaz8TDia1b7K6sNjV98pSKqTXrFkV+wU+C9xMlJCGeq94pvbD2kcMAlUEK07 jh1BNyEKOBVsUnBjzSJCR8RnHUMlCZjuJumRE3xglD4ehMo8CThVf04kJNB6HHimMyAw1PPeVPzP68QwOOsmXEYxMElni waxwBDiaWK4zxWjIMaGEKq4+SumQ6IIBZNrwYTgzJ/8lzSrFceuODcnpdp5Fkce7aF9VEYOOkU1dI3qqIEoekBP6AW9Wo/ Ws/Vufcxac1Y2s4t+wfr6BgTmpZk=</latexit>
Rb =
6
p
|C6|/Ω ∼ 9.5 µm
<latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit><latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit><latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit><latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit>
6S1/2
<latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit><latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit><latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit><latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit>
Ω/2pi = 0.82± 0.05 MHz
<latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit><latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit><latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit><latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit>
Mesoscopic gate in multilevel atom
Analysis of gate protocol for multilevel atom 
shows nD5/2 mj=5/2 gives optimal performance. 
Graph shows simulation for 78D5/2 with current 
beam waists and powers yielding F>0.99.
Strong coupling to CPW
Ensemble qubits
Increase trap size to enable loading of atomic 
ensembles - explore application of atomic 
ensembles as directional photon sources.
Upgrade experiment setup to install 4 K 
closed-cycle UHV cryostat and trap atoms 
close to high Q superconducting resonator
|Ai = |4, 0i
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<latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit><latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit><latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit><latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit>
5/2
<latexit sha1_base64="SX1QgkjSY1x3tKy4yOmnBV12ISY=">AAAFh3ichZRLT9wwEIANZVugL2iPvVhdrdRDBRvUB4 eqomJb2hNbKA+JXa0cZxIsYie1nbJRmp/Qa/vb+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87N39noXP33uLS8v0HDx89Xll9cmiiRHM44FEY6WOXGQiFggMrbAjHsQYm3RCO3LPtwn70A7QRkfpm0xjGkgVK+IIzi6r91+sbk5Vuf61fLnpdcGqhS+o1n KwuqJEX8USCsjxkxpw4/diOM6at4CHky6PEQMz4GQvgBEXFJJhxVtaa0x5qPOpHGj9laam9SmRMGpNKFz0ls6embSuUM23nzKQIom3kCUxpQTcrsf7mOBMqTiwoXhXiJyG1ES0OhnpCA7dhigLjWmAvlJ8yzTgGamZyZaPHrKhFG980tZ4pGsyXewPw 8XIoT4yNJDYsJVMeRlRwXm+ykdT5iTPOUChiyazr5HlOq9WjlZKa00hbntg26pbsyJUz8FtgIfIiQiYuspXMF5wSoZhOqWj6Jx76vywIr0nsRehAq4v1hO+DxukQLGziXoXHxaiwML/E90WgSrY23RDD1aw+q5CpIATadegIR9yWBfUo2uk7OqU/aZM 7A1tzhXNJ6TJAzaEdmSl93+J2ZVwWvSshYJOi9fh/672hjlyge8wV9JOG7wkOVtqkBxU8gNDOhgdgEyVU0E7KW0n5BbcdJfgyqODmvLyVdwY/O/UOlOQOw/0ELu/o45QLi7/uvmW2KJuzFCuw0KL1FVpf0nup54IObqGhmkZozBbgC+W036PrwuHGmt Nfc76+6m5t1G/VInlGnpMXxCFvyRb5TIbkgHASkF/kN/nTWeqsd950NivX+bmaeUoaq/PhH1yN0Rw=</latexit><latexit sha1_base64="SX1QgkjSY1x3tKy4yOmnBV12ISY=">AAAFh3ichZRLT9wwEIANZVugL2iPvVhdrdRDBRvUB4 eqomJb2hNbKA+JXa0cZxIsYie1nbJRmp/Qa/vb+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87N39noXP33uLS8v0HDx89Xll9cmiiRHM44FEY6WOXGQiFggMrbAjHsQYm3RCO3LPtwn70A7QRkfpm0xjGkgVK+IIzi6r91+sbk5Vuf61fLnpdcGqhS+o1n KwuqJEX8USCsjxkxpw4/diOM6at4CHky6PEQMz4GQvgBEXFJJhxVtaa0x5qPOpHGj9laam9SmRMGpNKFz0ls6embSuUM23nzKQIom3kCUxpQTcrsf7mOBMqTiwoXhXiJyG1ES0OhnpCA7dhigLjWmAvlJ8yzTgGamZyZaPHrKhFG980tZ4pGsyXewPw 8XIoT4yNJDYsJVMeRlRwXm+ykdT5iTPOUChiyazr5HlOq9WjlZKa00hbntg26pbsyJUz8FtgIfIiQiYuspXMF5wSoZhOqWj6Jx76vywIr0nsRehAq4v1hO+DxukQLGziXoXHxaiwML/E90WgSrY23RDD1aw+q5CpIATadegIR9yWBfUo2uk7OqU/aZM 7A1tzhXNJ6TJAzaEdmSl93+J2ZVwWvSshYJOi9fh/672hjlyge8wV9JOG7wkOVtqkBxU8gNDOhgdgEyVU0E7KW0n5BbcdJfgyqODmvLyVdwY/O/UOlOQOw/0ELu/o45QLi7/uvmW2KJuzFCuw0KL1FVpf0nup54IObqGhmkZozBbgC+W036PrwuHGmt Nfc76+6m5t1G/VInlGnpMXxCFvyRb5TIbkgHASkF/kN/nTWeqsd950NivX+bmaeUoaq/PhH1yN0Rw=</latexit><latexit sha1_base64="SX1QgkjSY1x3tKy4yOmnBV12ISY=">AAAFh3ichZRLT9wwEIANZVugL2iPvVhdrdRDBRvUB4 eqomJb2hNbKA+JXa0cZxIsYie1nbJRmp/Qa/vb+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87N39noXP33uLS8v0HDx89Xll9cmiiRHM44FEY6WOXGQiFggMrbAjHsQYm3RCO3LPtwn70A7QRkfpm0xjGkgVK+IIzi6r91+sbk5Vuf61fLnpdcGqhS+o1n KwuqJEX8USCsjxkxpw4/diOM6at4CHky6PEQMz4GQvgBEXFJJhxVtaa0x5qPOpHGj9laam9SmRMGpNKFz0ls6embSuUM23nzKQIom3kCUxpQTcrsf7mOBMqTiwoXhXiJyG1ES0OhnpCA7dhigLjWmAvlJ8yzTgGamZyZaPHrKhFG980tZ4pGsyXewPw 8XIoT4yNJDYsJVMeRlRwXm+ykdT5iTPOUChiyazr5HlOq9WjlZKa00hbntg26pbsyJUz8FtgIfIiQiYuspXMF5wSoZhOqWj6Jx76vywIr0nsRehAq4v1hO+DxukQLGziXoXHxaiwML/E90WgSrY23RDD1aw+q5CpIATadegIR9yWBfUo2uk7OqU/aZM 7A1tzhXNJ6TJAzaEdmSl93+J2ZVwWvSshYJOi9fh/672hjlyge8wV9JOG7wkOVtqkBxU8gNDOhgdgEyVU0E7KW0n5BbcdJfgyqODmvLyVdwY/O/UOlOQOw/0ELu/o45QLi7/uvmW2KJuzFCuw0KL1FVpf0nup54IObqGhmkZozBbgC+W036PrwuHGmt Nfc76+6m5t1G/VInlGnpMXxCFvyRb5TIbkgHASkF/kN/nTWeqsd950NivX+bmaeUoaq/PhH1yN0Rw=</latexit><latexit sha1_base64="SX1QgkjSY1x3tKy4yOmnBV12ISY=">AAAFh3ichZRLT9wwEIANZVugL2iPvVhdrdRDBRvUB4 eqomJb2hNbKA+JXa0cZxIsYie1nbJRmp/Qa/vb+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87N39noXP33uLS8v0HDx89Xll9cmiiRHM44FEY6WOXGQiFggMrbAjHsQYm3RCO3LPtwn70A7QRkfpm0xjGkgVK+IIzi6r91+sbk5Vuf61fLnpdcGqhS+o1n KwuqJEX8USCsjxkxpw4/diOM6at4CHky6PEQMz4GQvgBEXFJJhxVtaa0x5qPOpHGj9laam9SmRMGpNKFz0ls6embSuUM23nzKQIom3kCUxpQTcrsf7mOBMqTiwoXhXiJyG1ES0OhnpCA7dhigLjWmAvlJ8yzTgGamZyZaPHrKhFG980tZ4pGsyXewPw 8XIoT4yNJDYsJVMeRlRwXm+ykdT5iTPOUChiyazr5HlOq9WjlZKa00hbntg26pbsyJUz8FtgIfIiQiYuspXMF5wSoZhOqWj6Jx76vywIr0nsRehAq4v1hO+DxukQLGziXoXHxaiwML/E90WgSrY23RDD1aw+q5CpIATadegIR9yWBfUo2uk7OqU/aZM 7A1tzhXNJ6TJAzaEdmSl93+J2ZVwWvSshYJOi9fh/672hjlyge8wV9JOG7wkOVtqkBxU8gNDOhgdgEyVU0E7KW0n5BbcdJfgyqODmvLyVdwY/O/UOlOQOw/0ELu/o45QLi7/uvmW2KJuzFCuw0KL1FVpf0nup54IObqGhmkZozBbgC+W036PrwuHGmt Nfc76+6m5t1G/VInlGnpMXxCFvyRb5TIbkgHASkF/kN/nTWeqsd950NivX+bmaeUoaq/PhH1yN0Rw=</latexit>
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<latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdm ijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oPllYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rz or6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iXsW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInR gdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2io pxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9cwj0hr9eJ/2zjliw==</latexit><latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdm ijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oPllYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rz or6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iXsW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInR gdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2io pxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9cwj0hr9eJ/2zjliw==</latexit><latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdm ijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oPllYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rz or6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iXsW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInR gdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2io pxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9cwj0hr9eJ/2zjliw==</latexit><latexit sha1_base64="zNfEGXJ/8xMy4Po4rprKozwG728=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYIqQghVOhC4amlpRepWa0cZ5K1GjvBdm ijkM/ga3iFj+BvmFxom3TVWoo0npkzl3hsL4mEscPh37n5Gwu9m7cWby/duXvv/oPllYf7Jk41hz0eR7E+9JiBSCjYs8JGcJhoYNKL4MA73ijtB99BGxGrrzZLYCxZqEQgOLOomiw/d4/B5k4x4ZXwrphYV4twapnW8Unb+B6Nk+X+cHVYLXpZcBqhT5q1PVlZUK4f81SCsjxixhw5w8SOc6at4BEUS25qIGH8mIVwhKJiEsw4rz or6AA1Pg1ijZ+ytNJeJHImjcmkh56S2anp2krlTNsJMxmCaHN9gSkt6HYlNng1zoVKUguK14UEaURtTMvfSH2hgdsoQ4FxLbAXyqdMM46B2pk82eoxL2vRJjBtrW/KBoulwQgCPErKU2NjiQ1LyZSPERWcNJvclbo4csY5CmUsmfedoihovQa0VlIzjbXlqe2iXsW6npyBXwMLUZQRcnGWrWI+40wJxXRGRds/9dH/WUn4bWInR gdaH6wvggA0TodgURv3azwpR4VFxTm+K0JVsY3pihieZs2/ipgKI6B9h7p4IWxV0ICinb6hp/QHbXM47w1XOleUrgI0HNqROaVvO9yWTKqitySEbFK2nvxvfbCtYw/oDvME/ajhW4qDlbXpUQ2PILKz4RHYVAkVdpPyTlJ+xm3EKb4jKrw6L+/kncHPTr0JFbnJcD+B8zP6cMqFxau7a5kty+YswwosdGh9gdbn9E7me6DDa2io pxFaswX4Qjnd9+iysP9i1RmuOl9e9tdfN2/VInlMnpCnxCFrZJ18Ittkj3Dyk/wiv8mf3lpv3PN7Qe06P9cwj0hr9eJ/2zjliw==</latexit>
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<latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit>
F = 0.999
<latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit><latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit><latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit><latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit>
F = 0.992
<latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit><latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit><latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit><latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit>
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∆/2pi = −45 GHz
<latexit sha1_base64="iwxLnhobJAIYS1ogTm3c0rkhkYA=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBjTUpFUUQCg p2WcE+oAllMp20QyeTMDMRaqgLN/6KGxeKuPUf3Pk3TtostHrgwuGce7n3Hi9iVCrL+jJyc/MLi0v55cLK6tr6hrm51ZRhLDBp4JCFou0hSRjlpKGoYqQdCYICj5GWN7xI/dYtEZKG/EaNIuIGqM+pTzFSWuqau84lYQodlZ2Inh9Wju+dAKmBCJKr2 t24axatkjUB/EvsjBRBhnrX/HR6IY4DwhVmSMqObUXKTZBQFDMyLjixJBHCQ9QnHU05Coh0k8kXY7ivlR70Q6GLKzhRf04kKJByFHi6M71Rznqp+J/XiZV/6iaUR7EiHE8X+TGDKoRpJLBHBcGKjTRBWFB9K8QDJBBWOriCDsGeffkvaZZLtlWyryvF 6lkWRx7sgD1wAGxwAqqgBuqgATB4AE/gBbwaj8az8Wa8T1tzRjazDX7B+PgGVVmXzg==</latexit><latexit sha1_base64="iwxLnhobJAIYS1ogTm3c0rkhkYA=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBjTUpFUUQCg p2WcE+oAllMp20QyeTMDMRaqgLN/6KGxeKuPUf3Pk3TtostHrgwuGce7n3Hi9iVCrL+jJyc/MLi0v55cLK6tr6hrm51ZRhLDBp4JCFou0hSRjlpKGoYqQdCYICj5GWN7xI/dYtEZKG/EaNIuIGqM+pTzFSWuqau84lYQodlZ2Inh9Wju+dAKmBCJKr2 t24axatkjUB/EvsjBRBhnrX/HR6IY4DwhVmSMqObUXKTZBQFDMyLjixJBHCQ9QnHU05Coh0k8kXY7ivlR70Q6GLKzhRf04kKJByFHi6M71Rznqp+J/XiZV/6iaUR7EiHE8X+TGDKoRpJLBHBcGKjTRBWFB9K8QDJBBWOriCDsGeffkvaZZLtlWyryvF 6lkWRx7sgD1wAGxwAqqgBuqgATB4AE/gBbwaj8az8Wa8T1tzRjazDX7B+PgGVVmXzg==</latexit><latexit sha1_base64="iwxLnhobJAIYS1ogTm3c0rkhkYA=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBjTUpFUUQCg p2WcE+oAllMp20QyeTMDMRaqgLN/6KGxeKuPUf3Pk3TtostHrgwuGce7n3Hi9iVCrL+jJyc/MLi0v55cLK6tr6hrm51ZRhLDBp4JCFou0hSRjlpKGoYqQdCYICj5GWN7xI/dYtEZKG/EaNIuIGqM+pTzFSWuqau84lYQodlZ2Inh9Wju+dAKmBCJKr2 t24axatkjUB/EvsjBRBhnrX/HR6IY4DwhVmSMqObUXKTZBQFDMyLjixJBHCQ9QnHU05Coh0k8kXY7ivlR70Q6GLKzhRf04kKJByFHi6M71Rznqp+J/XiZV/6iaUR7EiHE8X+TGDKoRpJLBHBcGKjTRBWFB9K8QDJBBWOriCDsGeffkvaZZLtlWyryvF 6lkWRx7sgD1wAGxwAqqgBuqgATB4AE/gBbwaj8az8Wa8T1tzRjazDX7B+PgGVVmXzg==</latexit><latexit sha1_base64="iwxLnhobJAIYS1ogTm3c0rkhkYA=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBjTUpFUUQCg p2WcE+oAllMp20QyeTMDMRaqgLN/6KGxeKuPUf3Pk3TtostHrgwuGce7n3Hi9iVCrL+jJyc/MLi0v55cLK6tr6hrm51ZRhLDBp4JCFou0hSRjlpKGoYqQdCYICj5GWN7xI/dYtEZKG/EaNIuIGqM+pTzFSWuqau84lYQodlZ2Inh9Wju+dAKmBCJKr2 t24axatkjUB/EvsjBRBhnrX/HR6IY4DwhVmSMqObUXKTZBQFDMyLjixJBHCQ9QnHU05Coh0k8kXY7ivlR70Q6GLKzhRf04kKJByFHi6M71Rznqp+J/XiZV/6iaUR7EiHE8X+TGDKoRpJLBHBcGKjTRBWFB9K8QDJBBWOriCDsGeffkvaZZLtlWyryvF 6lkWRx7sgD1wAGxwAqqgBuqgATB4AE/gBbwaj8az8Wa8T1tzRjazDX7B+PgGVVmXzg==</latexit>
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Temperature limited dephasing                        , τ
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2
= 10± 1 ms
<latexit sha1_base64="l3mCMNFC0tkYCVCngaBQwM4QyBk=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKIi5IpgiIIBT cuK9gHNDFMppN26EwSZiZCCXXhxl9x40IRt/6DO//GSZuFth64cDjnXu69J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbak4lYQ2Scxj2QmwopxFtKmZ5rSTSIpFwGk7GF7lfvueSsXi6FaPEuoJ3I9YyAjWRvLtA1fj1K/dnVwix00ERA+uwHogRSbU2 LcrTtWZAM4TVJAKKNDw7S+3F5NU0EgTjpXqIifRXoalZoTTcdlNFU0wGeI+7RoaYUGVl02+GMMjo/RgGEtTkYYT9fdEhoVSIxGYzvxENevl4n9eN9XhuZexKEk1jch0UZhyqGOYRwJ7TFKi+cgQTCQzt0IywBITbYIrmxDQ7MvzpFWrIqeKbk4r9Ysi jhLYB4fgGCBwBurgGjRAExDwCJ7BK3iznqwX6936mLYuWMXMHvgD6/MHafmX3Q==</latexit><latexit sha1_base64="l3mCMNFC0tkYCVCngaBQwM4QyBk=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKIi5IpgiIIBT cuK9gHNDFMppN26EwSZiZCCXXhxl9x40IRt/6DO//GSZuFth64cDjnXu69J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbak4lYQ2Scxj2QmwopxFtKmZ5rSTSIpFwGk7GF7lfvueSsXi6FaPEuoJ3I9YyAjWRvLtA1fj1K/dnVwix00ERA+uwHogRSbU2 LcrTtWZAM4TVJAKKNDw7S+3F5NU0EgTjpXqIifRXoalZoTTcdlNFU0wGeI+7RoaYUGVl02+GMMjo/RgGEtTkYYT9fdEhoVSIxGYzvxENevl4n9eN9XhuZexKEk1jch0UZhyqGOYRwJ7TFKi+cgQTCQzt0IywBITbYIrmxDQ7MvzpFWrIqeKbk4r9Ysi jhLYB4fgGCBwBurgGjRAExDwCJ7BK3iznqwX6936mLYuWMXMHvgD6/MHafmX3Q==</latexit><latexit sha1_base64="l3mCMNFC0tkYCVCngaBQwM4QyBk=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKIi5IpgiIIBT cuK9gHNDFMppN26EwSZiZCCXXhxl9x40IRt/6DO//GSZuFth64cDjnXu69J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbak4lYQ2Scxj2QmwopxFtKmZ5rSTSIpFwGk7GF7lfvueSsXi6FaPEuoJ3I9YyAjWRvLtA1fj1K/dnVwix00ERA+uwHogRSbU2 LcrTtWZAM4TVJAKKNDw7S+3F5NU0EgTjpXqIifRXoalZoTTcdlNFU0wGeI+7RoaYUGVl02+GMMjo/RgGEtTkYYT9fdEhoVSIxGYzvxENevl4n9eN9XhuZexKEk1jch0UZhyqGOYRwJ7TFKi+cgQTCQzt0IywBITbYIrmxDQ7MvzpFWrIqeKbk4r9Ysi jhLYB4fgGCBwBurgGjRAExDwCJ7BK3iznqwX6936mLYuWMXMHvgD6/MHafmX3Q==</latexit><latexit sha1_base64="l3mCMNFC0tkYCVCngaBQwM4QyBk=">AAACBXicbVDLSsNAFJ34rPUVdamLwSKIi5IpgiIIBT cuK9gHNDFMppN26EwSZiZCCXXhxl9x40IRt/6DO//GSZuFth64cDjnXu69J0g4U9pxvq2FxaXlldXSWnl9Y3Nr297Zbak4lYQ2Scxj2QmwopxFtKmZ5rSTSIpFwGk7GF7lfvueSsXi6FaPEuoJ3I9YyAjWRvLtA1fj1K/dnVwix00ERA+uwHogRSbU2 LcrTtWZAM4TVJAKKNDw7S+3F5NU0EgTjpXqIifRXoalZoTTcdlNFU0wGeI+7RoaYUGVl02+GMMjo/RgGEtTkYYT9fdEhoVSIxGYzvxENevl4n9eN9XhuZexKEk1jch0UZhyqGOYRwJ7TFKi+cgQTCQzt0IywBITbYIrmxDQ7MvzpFWrIqeKbk4r9Ysi jhLYB4fgGCBwBurgGjRAExDwCJ7BK3iznqwX6936mLYuWMXMHvgD6/MHafmX3Q==</latexit>
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> 200 ms
<latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit><latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit><latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit><latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit>
